Ongoing climate change is modifying climatic conditions worldwide, with a trend towards drier conditions in most regions. Vegetation will respond to these changes, eventually adjusting to the new climate. It is unclear, however, how close different ecosystems are to climate-related tipping points and, thus, how dramatic these vegetation changes will be in the short-to mid-term, given the existence of strong stabilizing processes. Here, we review the published evidence for recent drought-induced vegetation shifts worldwide, addressing the following questions: (i) what are the necessary conditions for vegetation shifts to occur? (ii) How much evidence of drought-induced vegetation shifts do we have at present and where are they occurring? (iii) What are the main processes that favor/oppose the occurrence of shifts at different ecological scales? (iv) What are the complications in detecting and attributing drought-induced vegetation shifts? (v) What ecological factors can interact with drought to promote shifts or stability? We propose a demographic framework to classify the likely outcome of instances of drought-induced mortality, based upon the survival of adults of potential replacement species and the regeneration of both formerly dominant affected species and potential replacement species. Out of 35 selected case studies only eight were clearly consistent with the occurrence of a vegetation shift (species or biome shift), whereas three corresponded to self-replacements in which the affected, formerly dominant species was able to regenerate after suffering drought-induced mortality. The other 24 cases were classified as uncertain, either due to lack of information or, more commonly, because the initially affected and potential replacement species all showed similar levels of regeneration after the mortality event. Overall, potential vegetation transitions were consistent with more drought-resistant species replacing less resistant ones. However, almost half (44%) of the vegetation trajectories associated to the 35 case studies implied no change in the functional type of vegetation. Of those cases implying a functional type change, the most common one was a transition from tree-to shrub-dominated communities. Overall, evidence for drought-induced vegetation shifts is still limited. In this context, we stress the need for improved, long-term monitoring programs with sufficient temporal resolution. We also highlight the critical importance of regeneration in determining the outcome of droughtinduced mortality events, and the crucial role of co-drivers, particularly management. Finally, we illustrate how placing vegetation shifts in a biogeographical and successional context may support progress in our understanding of the underlying processes and the ecosystem-level implications.
Introduction
The distribution of vegetation is largely determined by climate and, in particular, by temperature and water availability (Woodward, 1987) . Ongoing climate change is modifying climatic conditions worldwide, with a general trend towards warmer temperatures globally and lower water availability in many regions of the Earth (IPCC 2014). Increased frequency of intense and hotter droughts have already been associated with widespread episodes of vegetation die-off (Allen et al., 2010, 2015) and with increases in background (non-catastrophic) forest mortality rates in some areas (Mantgem et al., 2009; Peng et al., 2011) . There is no doubt that widespread plant mortality could result in dramatic modifications in forests and other vegetation types, impacting the ecosystem services they provide to society (Anderegg et al., 2012). It is also clear that ecosystems will eventually adapt to the new climatic conditions. What is less clear, however, is how dramatic these changes will be, given the existence of strong stabilizing processes and the relatively high capacity of vegetation to absorb disturbances avoiding major changes in structure, composition and function (Connell and Ghedini, 2015; Lloret et al., 2012; Reyer et al., 2015) . In particular, it remains to be established how close different ecosystem types are to climate-related tipping points and how likely it is that they suffer catastrophic regime shifts (Scheffer et al., 2001) under current and future climate conditions.
Here, we review the published evidence for recent drought-induced vegetation shifts worldwide, at any spatial scale ranging from local to continental. We first provide some background on the relationship between climate and vegetation distribution from a biogeographical perspective, focusing on drought. We then outline the state of the art in drought-induced mortality research and finally move to the core of the article in which we address the following questions: (i) what are the necessary conditions for vegetation shifts to occur? (ii) How much evidence of drought-induced vegetation shifts do we have at present and where are they occurring? (iii) What are the main processes that favor, and oppose, the occurrence of shifts at different ecological scales? (iv) What are the complications in detecting and attributing droughtinduced vegetation shifts? (v) What ecological factors can interact with drought to promote shifts or stability?
Climate and the distribution of vegetation
The influence of climate on vegetation distribution is one of the bestestablished paradigms in ecology, at least at regional and continental scales (Woodward, 1987). Low temperatures and freezing limit hydraulic conductance and tissue integrity and low water availability reduces water transport capacity and carbon assimilation, potentially leading to hydraulic failure or carbon starvation (McDowell et al., 2011). The combination of high temperature and low rainfall results in a strong conflict between high atmospheric water demands and temperature regulation, on one side, and the need to reduce water use to accommodate low water availability on the other side. Accordingly, models considering the balance between water availability and demand are able 
